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A Philosophical Principles for the Education of Student Pharmacists
(1) The Mission of the Pharmacist

(DAs a Healthcare Professional

@The Roles of the Pharmacist

(DPatient Safety and Minimization of Adverse Drug Events

@The Past and Future of Pharmacy in Japan

(2) The Ethics Required of the Pharmacist

(3) Building Collaborative Relationships between Patient, Pharmacist, and
Other Healthcare Professionals

(4) Inter-professional Teamwork

(5) Continuing Professional Development

B The Pharmaceutical Sciences in Japanese Society

(1) The Pharmacist Serving the Public

(2) The Laws and Regulations in regard to Pharmacists and Pharmaceutical
Products

(3) The Universal Healthcare System in Japan and Health Economics

(4) The Roles of the Community Pharmacy and Pharmacist

C The Fundamentals of the Pharmaceutical Sciences
C1 The Physical Characteristics of Substances

(1) The Structures of Substances

(2) The Energy and Equilibrium of Substances

(3) Changes in Substances

C2 Analysis of Chemical Substances

(1) The Fundamentals of Chemical Analysis

(2) Chemical Equilibrium in Solutions

(3) Qualitative and Quantitative Analyses of Chemical Substances
(4) Equipment-based Analytical Methods

(5) Separation Analysis Methods

(6) Analytical Techniques Used in Clinical Practice

C3 The Characteristics and Reactions of Chemical Substances
(1) The Fundamental Characteristics of Chemical Substances

(2) The Structures and Reactions of Basic Organic Compounds
(3) The Characteristics and Reactions of Functional Groups

(4) Structural Determination of Chemical Substances

(5) The Structures and Characteristics of Inorganic Compounds and Complexes

C4 Biomolecules and Drugs
(1) The Structures and Chemical Properties of Drug-targeted Biomolecules

(2) Biological Reactions
(3) The Structures, Properties, and Actions of Drugs

C5 Pharmacognosy (Naturally Derived Drugs)
(1) Animal, Plant, and Mineral Sources of Drugs

(2) Microorganisms, Natural Products, and Derivatives

C6 The Fundamentals of Biochemistry
(1) The Structures and Functions of Cells

(2) The Fundamentals of Biomolecules
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(3) Proteins Responsible for Biological Functions

(4) The Fundamentals of Genetics

(5) The Fundamentals of Metabolism

(6) Intercellular Communication and Intracellular Signaling

(7) The Life Cycle of the Cell

C7 Anatomy and Human Physiology
(1) The Fundamentals of Human Anatomy

(2) The Fundamentals of Human Physiology

C8 Biological Defense Mechanisms and Microorganisms
(1) The Fundamentals of Immunology

(2) The Fundamentals of Human Immune Response

(3) The Fundamentals of Microbiology

(4) Human Pathogenic Microorganisms

D Public Health

D1 Health

(1) Public Health

(D The History of Health and Disease

(@ Health Statistics

® Epidemiology

(2) Disease Prevention

(D The Fundamentals of Disease Prevention
@ Infection Control

(3 Life-style Related Diseases and Prevention
@ Maternal and Child Health

® Workplace Safety

(3) Food and Health

(D Nutrition

@ The Mechanisms of Food Additives and Laws for Food Safety

@ Food Poisoning and Food Contamination

D2 Environmental Health

(1) The Effects of Chemical Substances and Radiation on Humans
(D Chemical Substance Toxicity

(@ Safety Assessment and Proper Use of Chemical Substances

(3 Carcinogens

@ The Effects of Radiation on Humans

(2) The Fundamentals of Environmental Health
(D The Environment and Ecosystems

@ Conservation and Legal Regulations

(@ Water Safety

@ Air Pollution

® Indoor Environment

® Industrial Waste and Removal

E Therapeutics: Clinical Pharmacology, Pharmacotherapy,

Pharmacokinetics

E1 Pharmacology, Pathophysiology, and Clinical Laboratory Tests
(1) Pharmacology

(2) Pathophysiology and Clinical Laboratory Tests
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(3) Common Disease States and an Overview of How to Make Clinical Decisions

(4) Medication Safety and Quality Improvement

E2 Pharmacology, Pathophysiology, and Pharmacotherapy

(1) Drugs for Nervous System Disorders

(2) Immunosupressants, Anti-inflammatories, Drugs for Allergies and

Bone/Joint Disorders

(3) Drugs for Cardiac, Hematological, Renal/Urinary Tract, and Reproductive
Disorders

(4) Drugs for Respiratory and Digestive Disorders

(5) Drugs for Endocrine and Metabolic Disorders

(6) Drugs for Ophthalmological, Ears/Nose/Throat,

Disorders

and Dermatological

(7) Drugs for Infectious Diseases and Cancers

(8) Biologics, Cell Therapy, and Genomics
(9) Over-the-counter and Behind-the-counter Drugs, and Self-medication

(10) Herbal Medicines

(11) Therapeutics Optimization

Applied Drug Information

(1) Drug Information

(D The Fundamentals of Drug Information

@ Drug Information Resources

(3 The Clinical Applications of Drug Information
@ Evidence-based Medicine (EBM)

® Biostatistics

©® Clinical Study Design and Analysis

(@ Drug Comparison

(2) Patient Information

(DThe Fundamentals of Patient Information
@Clinical Assessment

(3) Personalized Medicine

(D Pharmacogenetics

@ Dosing Considerations (1) Age Factors

@ Dosing Considerations (2) Organ Dysfunctions

@ Dosing Considerations (3) Expecting and Nursing Mothers, Obesity, and
Others

(® Personalized Therapeutics Plan

E4 Absorption, Distribution, Metabolism, and Excretion (ADME):
(1) Pharmacodynamics and Kinetics

@D Transport Through Biomembranes

@ Absorption

@ Distribution

@ Metabolism

® Excretion

(2) Pharmacodynamics and Kinetics Evaluation

(D Pharmacokinetic Model

@ Therapeutic Drug Monitoring (TDM) and Administration Design

E5 Science of Drug Formulation
(1) Physicochemical Property of Drug Product
@ Solid Materials
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(@ Semi-solid and Liquid Materials
(@ Dispersive Materials

@ Physical Properties of Drug Formulation and Materials

(2) Drug Product Design
(D Basic Dosage Forms
@ Formulation and Tests for Preparations

(@ Bioequivalent

(2) Drug Delivery System (DDS)
(D The Necessity of DDS

@ Control Release

(@ Targeting Drug

@ Drug Absorption Enhancement

F Pharmacy Practice Experiences

(1) The Fundamentals of Pharmacy Practice
(D Introductory Pharmacy Practice Experience (IPPE)

@ The Laws and Ethics in Pharmacy Practice

® Advanced Pharmacy Practice Experience (APPE)

(2) Prescription Processing, Medication Preparation, and Dispensing
(D Compliance with Pharmacy Laws and Regulations

(@ Medication Order Review and Medication Therapy Management
(® Medication Preparation and Dispensing

@ Professional Attitudes and Behaviors of Practice, Patient Education, and
Counseling

(® Pharmacy Procurement, Inventory Management, and Controlled Substance
Management

(® Medication Safety and Quality Improvement
(3) Practical Application of Pharmacotherapy
@ Collection of Patient Information

(2 Management of Patient Information

® Application of Pharmaceutical Care Plans
(Pharmaceutical Care Plans and Recommendations)

and Pharmacotherapy

@ Application of Pharmaceutical Care Plans and Pharmacotherapy (The
evaluation of effectiveness and safety of the pharmacotherapy)

(4) Participation in an Inter-professional Team
(D Inter-professional Approach in a Healthcare Facility
@ Collaborative Practice in the Community

(5) Participation in Local Healthcare, Medical Care, and Welfare

(D Pharmacist Involvement in Home Care and Nursing Care

(@ Advancing Pharmacy Health Literacy in the Community

(@ The Role of the Pharmacist in Self-Medication
@ The Role of the Pharmacist in Disaster Medicine

G Research

(1) Research in the Pharmaceutical Sciences

(2) Legal Regulations and Ethical Principles for Research
(3) Conducting Research

24




BIHE 3

In regards to the Pharm. D. programs in America (as of 2016)

Over the past decade there has been a great increase in the number of
pharmacy schools as the Accreditation Council for Pharmacy Education
(ACPE) cannot limit the number of schools, they can only accredit. As such
the number of applicants to UCSF, for example, has seen a steady decline
as students have more options to choose from.

With more choices, there is fear over the quality of the students declining
AND the quality of the faculty at schools of pharmacy also declining.

The ratio of students to pharmacy schools slots in America is 1:1.86. So if
you really want to become a pharmacist in America (and have the money),
you can at least enter a school of pharmacy.

Back in the 1990s there were not enough pharmacists, but that is no longer
the situation with so many new schools of pharmacy. (Kroon-sensei)

The more established schools of pharmacy will maintain basic research and
also focus on clinical practice. At UCSF, for example, the integration of the
two 1s VERY important. UCSF still needs professors with a research
background. (Kroon-sensei)

UCSF will actually change to a three-year program in the near future (from
the current 4-year program). As such, there won’t be any summer vacations.
They are doing this to help students pay less tuition.

But in the new three-year curriculum, there will be a return of a focus on
basic research skills.

Since there are so many new schools and there is more competition for
finding jobs, schools of pharmacy must do something to show that their
students are better than students from other schools of pharmacy.

(Kayser-sensei)

25



“The earlier the better.” — for exposing students to patients in a Pharm.D.
program. But preceptors ({5 3EA|ff) are VERY important and there is
need for training of preceptors and for telling them how useful a student
pharmacist can be.

At UCSF faculty are also preceptors. School of Pharmacy faculty must work
in a clinical setting at least one day a week.

UCSF doesn’t pay preceptors, but many private schools of pharmacy in
America will pay a preceptor.

There is a need to make people want to be preceptors. Need to give them
something. At UCSF, preceptors get an appointment as “Volunteer Faculty”.
And they get access to the library for free. (Kroon-sensei)

Getting a job with a Pharm.D. is still pretty easy though. Basically, many
students look at the return on investment (ROI) of becoming a doctor or
becoming a pharmacist. After 8 years, you can have a Pharm.D. and a good
job (good salary that will go up). But becoming an M.D. can take up to 14
years(!) and then the salary may not be too different from that of a
pharmacist. Thus, many young people from university prefer pharmacy
school to medical school. And there are more and more pharmacy schools in
America.

Very few people who get a Pharm.D. will study to get a Ph.D. At UCSF,
there is an average of 1-2 students a year (out of 120). If they get a Ph.D.
they will likely work as a CRO or do research on new drugs. They will not
work in a pharmacy or hospital.

Of the faculty members at UCSF only 2-3 have a Ph.D and a Pharm.D. This
1s standard at many schools of pharmacy now in America. Most faculty will
have a Pharm.D. (Ferrone-sensei)
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